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(54) HIGH TENSILE STRENGTH COLD ROLLED 
STEEL SHEET EXCELLENT IN HOT DIPPING 
SUITABILITY AND GALVANNEALED STEEL 
SHEET USING THE SAME 

(57) Abstract: 

PURPOSE: To produce a steel sheet, as a high tensile 
strength steel sheet for automotive use, etc., 
particularly having a tensile strength exceeding 
40kgf/mm2 ( excellent in hot dipping suitability, and 
satisfying other required characteristics, such as 
workability and secondary working brittleness resistance. 



strength cold rolled steel sheet having a composition 
consisting of, by mass, 0.0005-0.0050% C, 0.10-1.20% 
Si, 0.50-3.00% Mn, 0.015-0.100% Ti, 0.003-0.010 
Nb, 20.005% B, 20.100% Al, 0.040-0.130% P, 20.010% 
S, 20.0050% N, one or 3 2 kinds among the oxides of rare 
earth elements selected from the group consisting of 
La, Ce, Pr, Nd, Gd, and Y by 0.0004-0.18%, in total, 
expressed in terms of rare earth elements, and the 
balance Fe with inevitable impurities. It is preferable 
to regulate the grain size of the oxides of the rare 
earth elements to 2100nm. 
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CONSTITUTION: This steel sheet is a high tensile 
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KSI^JST^Okgf/mm 2 i> <r>X-% t3fr-omM#> 

s#4*tt * m&-r mm. * » * „ 

C : 0.0005 - 0. 0050mass%, Si : 0.10-1.20 
mass%> Mn : 0.50- 3. 00mass%, Ti : 0. 015— 0. 100 ma 
ss%. Nb : 0.003 - 0.010 mass%, B : 0.005 mass%JiJl 
T, Al : 0.100 mass%JAT, P : 0.040-0.130 mass 
%, S : 0.010 mass%WTS.?>*N : 0. 0050mass%WT£ 
a*OLa, Ce> Pi\ Nd, GdSt/YOd *>ri><bgtf*t 
^±mjt%<nmWi<r> 1 «X{± 2 *JUIL±<:ft±3Jl7C* 
^#T-^W-0. 0004 -0. 18mass% U JMHiFeRUf 

5c*OBMttt*>tfca»*, 100 rmlZTtfttt L^ 0 
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[ W#*S 1 1 C : 0. 0005-0. 0050mass%. 
Si ! 0. 10-1.20mass%, 
Mn : 0.50-3.00mass%. 
Ti : 0.015 -0.100 mass%, 
Nb : 0.003 -0.010 mass96> 
B : 0.005 mass%J^T\ 
Al : 0.100 mass%JUT\ 
P : 0.040 -0.130 mass%> 

S : 0.010 mass%JaTSD f N : 0-0050mass%J3lT** 

^oLa. Ce, Pr, Nd, GdRlKYOd %H) x bM\ttlh 
*±«x5(SO«tft»0 1 IXIi 2«JEl±t#±Ji5c*« 
It T^ttO. 0004-0. 18mass% U SffitiFfcRaqF 

[W**2] 111**1 uiJ^r, #±*Hx*oMfb» 
WfiS*', 100 mUSLTT*4wttW»fc-J-*i|Flfc*o 

[ft** 3 ] W** 1 XI* 2 Rft*>iMK|En±K*ft 
ffcif Stffif &*!> oJIEIiMLTi* g-gf CftlRXft * 

[j&HoMn&ftan 

[0 0 0 1 ] 

[S*±ofUffl55-if] ccoS§93i4, itUIMffli 

fi»=M-r*. 

[0 0 0 2] 

LT, fcJx.(4*#HBS56-1 39654 -^^KIEfta*** J: 

tf, $f)CPfWM^^, SDl13fe£§L£v>i£BT- 
S -£T!SJS£ Kfb Sr H o fciMg*«»£ < «3fS £ ftT v» 
4. L^Lfctf^, Cti«b<DffM£<7>S!isJgt4, 3I3K9*£ 
(T.S.) T-tfmfvMOkgf/mn 2 tfcoT, JftSMEffcUli 
HW* o fc„ * CI SHE 4 £ <b UjSSfiSftl-^ 

<, ^Jxlf!|fP3Ha59-l 93221 ^£rf&K(4, SibUSi** 

(4, Si, Mn*^*t=^-#i-4CfcUS*-r*8!lom«, 

*fb, jPSWRK, §#>i-t4g 

, »2 ^*DHfv^14^ffr-S.^<OPfl®**%o^ 0 
[0 0 0 3] ±fEO#o#1£<^b£efc«rf 4£*tl, 
aM8*K$fc£o Ti£B£fbfrETT-ll1g£§3iSi]tfH;®tfb L 
fcffc, jt7Cl-4^ft (^FraBS55-154554 , X 

1^8858-104163 ^«^) ^tl^^fLTV^^, Cft 
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^ tz to t; , §S + j&^S. ck* o i £fr ic «t o r u&T L *> 

[0 0 0 4] 

(4, jbsshj, i§jsiii6ogtt, mnut mm^it) 

ten (4, 4 <>«>(> £>4#\ Ht^olftt**!^ 

g*£*i4 0-r:"ab4o ^OJ^fcSlSoftflJgfljj^ » 

* 4 K *ffc L » t» 4 # 2 ^cSnl-tf v >14 f 4 , •€■ cofl&co 

20 S*t4o SMC, &»*03^ hBU«0«.ft*»e>, C*l 
«b«5S*#tt**j5"*^D*^ *#iO-f4 i 1 £ Lie* 
^1-4-rt7j*5S*$*i4o 
[0 0 0 5] -e-T-^<7)|§^(4, ±KO*ft*-*-'<a»c> 

[0 0 0 6] 

wat*ftt4fc*«)fs] -<oi&?g<7)#?-(4, 

»«riWffll1-4Be<J-C% La, Ce, Pr, Nd, GdX(4Y^<0* 

u si, Mn, p^a^aasjDL, Ti, toKDM&ifcmzx 

®» 2 ^irai-t? V »tt C05S^(0 * »C B * H4tO 
T-*4 0 

[0 0 0 7] -r^*7*>C<7>#^l4, C : 0.0005 - 0.0050 
mass% (tlT, , Si : 0.10-1.20%, M 

40 n : 0.50-3.00%, Ti : 0.015 -0.100 %, Nb: 0.003 
-0.010 %, B : 0.005 %WT, Al :0.100 %JilT, 

p : 0.040 - 0.130 %, s : o.oio %W.T£o f N ro.oo 

50%UT^^, ^oLa, Ce, Pr, Nd, GdS^'YOH 
#±a7C^»T*^-ffhO. 0004-0. 18% Z&ft L, «Si5(4 

[0 0 0 8] ^lf&WHJo^^-C, #± 

SS5c*OBMI:tt«>figa«, 100 nm«.TT-*4Ci:Sr!ifgi 
50 ti-«i6K*o#ttU«iiJt*5R»ftSifa« (*2« 
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[ooo9] 81*1, m2%w<vmmi. m&%.m± 
t-^^fc}§]»ig#&*!)o stem^m-th z t x&&im 

[0 0 10] 

nmtiXtott** WTOftffltlfflLfc. t-f, La 
2O3 , Ce02, Pr203 , Nd>03 , Gcb03 . Y203^fc^o£: 
#±«7c3?<Og£<fb% £#±«&#T-£-it0. 0004 -0. 1 8% 

M^U j&»o«#fi1&UJ3^T»»»o§te«:8l*-r*Si 
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(I t&em * *r - )M l± < St^Biig (i ft & c t t5^J 9§ L 
£<, #±«x**BMt»o*iHUSj& t ift»3ii 

rgcs&f b-r * - 1 r-mm* r - ;Koii < b^wm $ *u 

«?«iE® SBO l*lffl$®tf bS CO If h o # *<jqiftU £ *i & .1 fc t- 

[0013] mfcmm&mRu'tiax.&mz'?^ 

Xti, ffl»C*r*iES5Sl9S-£fci:-e, Si, Mn. P<7>& 

[0 0 14] UT\ CO%WC*»iftiatEH»:ov»rlR 
C : 0.0005-0.0050% 

C -t-^TS li , # ITR IT r ttO IfiJ±0«jft lb fi« S * 4 

c tamt L^tK 0.0005% <t 9 t^-fcv^-g-ti, it 2 

Tfcfcfcfc Lift L< *fcX*«K(> 0.0005% J: 

7!> ? 0.0050%£i@x. ^fi^Ti, Nb£-£;fr£-ti"C 
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TM&*£.ZZ>t> : ti\-?) t *>Z><r>X'fti L<ftv> 0 LA:** 
o T C ^frfiliO. 0005- 0. 0050% cojffl U EUte L „ 
[0 0 1 5] Si : 0.10-1.20% 

t LT0.10%£TBtt Ltzo Si-g-*ft(i, IkfcftKtig 

ftSfc-f&SISg&RO U^;kcId CTgSSf-fftlf <fc 
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i^SEHttttoefcif^WLrtSft*****, l^l. Nb 
£ 0. 01 0% £ g xT#;fr Kli, »2**nxnf 
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oTNb^-**l±, 0.003- 0.010 %UH5tLfw 0 
[0 0 19] B : 0.005%JilT 
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C<05cfi«l± 0.005%T*fi&fOU ^M*ftU«toTliiH-o 
T*DXi40fg:T^}S< *-€-fLjJ«*4o S>tJ»Ji*«<>W 
m\zmtlTh 0 L^* ? c»-CB-^*fili, 0.005 %€r±|!g 
tU. ft£, TKtcc>v^-cii#(CK^-r-5)^OT-lift 

K**##1-*t«r.fcv*a«, 0.0015%tt±^-t-*-T4Ci: 

[0 0 2 0] Al : 0.100%J-J.T 
All±, SiOff jf-fb(-*5»-C*>i), :fr£1&<0|£*7>*-H3-T- 
50 *aiir, ^«Wi:AiM#*9iT-*oTt!RFteo^bii;ft 
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^*>Otli5e$*t&o L-ri'U 0.100%£i6;lT"&:fr£ 

0.100 %i:KLto 
[0 0 2 1 J P : 0.040-0.130 % 

t-tPXtt (±tLtri) rt ? SS? t-f6)±-f &<> 

ti, 0.040%fill±O^WC l B(*Tab4o P £ 0.1 

30% £i@ x. £ l± , ;^HS#Ofl*f A*** 

Lfc^oT, ±m* 0.130%hL^ o 
[0 0 2 2] s : 0.010 %WT 

S <±, friiEL7^<t ■? h <OS.fii> <b (> T* § * /i 

mwmmmm'j? l -t*nii4^i*]_h u c * ajg-r 4 

*Sft*Ti4**ini±i-*ctj-*#.i-4o coiTiJa* 

li, S 0.010%J-J>Tti-^-tr-|#'btL^ o & 

[0 0 2 31 N : 0.0050%WT 

(6]±7>^#T- L0. 0050%&Tlzm$.-r&Z. t 

ffi«l±3^. hO^*D«:ffl< <7)-t-±E!£0.0050%<»: L£o 
[0 0 2 4] La, Ce, Pr, Nd, GdRlTY <T> n h 

3R«#T^ff0. 0004 -0. 18mass% 

*±«x*<oBWb« ii > fries i mmvtonmmwutm t 

<Ot&1k%!) t LTIi, La203 , Cefe, PrzOs , Ncfe03 , Gd 
2O3 , YiOsSrftRCTi: UT^lf^C t* ? T*#4* ? , C<7) 

;ft.<b<7>$q#La, Ce, Pr, Nd, GdS.O'YO n *>frbMl£ it 

z>%±m7tm<omty)<n 1 mt tut 2 wx±.i>K ^±m 
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-&(=C05IW«>a*jJ f — «WIH=«:4-^"e, 100 nnt£ 
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[0 0 2 6] La, Ce, Pr, Nd, GdRV'Y O 1 ttX 

&7» 5 \ ^f^T'li, La, Ce, Pr, Nd, Gd&t/Y <T>mt 

[0 0 2 7] wW«W<0*S«|«Ji, 

7rSD^i&S^1150-1300'Ci: U tt±J±Mi£S£ 800 
-lOOO'Ct-r^^raffiS^ff^, &®f£tf>ifciPi$JK£30 
*C/sJa±i: LT^JR& 0 #^fiJS(i 580 - 680 "Ctl" 

t4, J t<r>'ik\~®.$i*ftno mt&mi 800- 900 

^»B$^t±2o-2oo s t^&mwkvy'Gmmm*. 400 
iciT-(i2o , c/sJtt±t-r4o ft±a5c*o»ffcw 

OSgt, 100 nd0LTU+4KJi, ^Jx.I?#±Htc^O 
[0 0 2 8] 

L, WTt-^i-*frT-«B0.7 imO*368|!E«:t|jBUT 

+0 
[0 0 2 9] 
40 [SU ] 
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